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(54) PIEZOELECTRIC-BODY POWER GENERATING APPARATUS AND POWER 
SUPPLY PROVIDED WITH IT AS WELL AS ELECTRIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power 
generating apparatus which can be used actually, 
which is small and which is provided with a charging 
capability and to provide a small portable electronic 
equipment using it by a method wherein a 
conversion efficiency to convert strain energy into 
electric energy is enhanced in the power generate 
apparatus which contains a piezoelectric element 
which generates electricity when a strain is applied. 

SOLUTION: A lithium niobate vibrating piece 21 is 
polarized into a polarization direction 310 and a 
polarization direction 31 1 without the intermediary 
of an adhesive layer, and the bimorph vibrating 
piece 21 without an inverting polarization layer or 
without an adhesive layer due to a direct bonding 
operation is formed. In the vibrating piece 21, the internal loss of a material is small, 
an adhesive loss does not exist, a vibration is hard to attenuate, and electric energy 
can be taken out by making use of the vibration. In addition, when an optimum cut 
angle is selected, strain energy can be converted into electric energy with good 
efficiency by one deformation, and a power generation apparatus whose mechanical- 
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to-electric conversion efficiency is high can be realized. 
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(4) ^¥9- 1 8246 5 

6 

53 1 2, TSB<D:£EK:«S3 1 3*trJU5 03BE«WCC 
i:otM$tiU^ e {iSSK-2 ltt»«3 0 2±CC« 
*»ft, H3E«2 7CC»*<1T % fcD3 0 4&C<fc^TEtf£ 
§nrc>5o H3^2 7ttlft»»f4-C*«J±Tffi*Stt 
b«c^<fc5Cc<co"CC»&. ±gpm©3 1 2iSi308 

fc, T*«3 1 3£tftffi3 0 2tt»iIUTl>S Q 
[0 02 2] #fl|<D®tt>i- 2 1 5fc*Steoi>fc=i(D?: 
MCDMD 2 SOrtStJ^r^ACO^ffigPl 8 KJ: oTS13»£ 

z> 0 c<Dtc&>. *a i 9tcioTEiwnisn/c±T^rrfijA 

Offi*K0»l£Lr±T^ftlAK:SjeLfcS»3WiilitaS*l 
[0 0 2 3] #A1 9fc£oTflngL/cKL ^x*;U 

[0 0 2 4] mMK2 1 ©3E»»2 42«f©«*** < 

[0 0 2 5] C^LTf#6tl/cmm«+Sg^3 0 5, - 

[0 0 2 6 ] £IWt2 103£fiFiB2 4ttfi«iOai^»» 
X&2>& % CCCC±[gm@3 1 2, 1 3#£> 

3 1 2*$J:CTFH««3 1 3«r»tt»*jJ:CX3^»2 4 

<»*«E*W<«"C*J:9k:-c#S. 
[ 0 0 2 7 ] H4t2. *»Wtc*j^r*Jfflb/c»S5(S 

4^l/rc>*. B4 (a) B140' Y*? h©x^^ 
Sf»Jf^Aif40 1^S o #«5;£|fiJ4 0 4lC*9oT 
MRrt«»«Sti"Clr*ft. CCD»^4 Ol^Ar 
40 CD^r£tt^/^*r*J 1 1 5 o°ccoa^Jpx.4i:. ^^CC 

54 (b) ©^®J5liH4 0 2^c^3n^J:^CC+cf»J 
J:D, SK»«4 0 5 3WJlffr*. «pBlift«cS«£»S 
H«-cBJCcf#0'«9)*, «»WtC«H4 (c) cDCTi 

< , 1S4 0 1 CD/?*CD#»(DHffr»ffiSI£» 4 0 3 « 

^XQoaBttM-.2 laWBJflESti*. 
[0 0 2 8 ] ^/T7iy^^A$)£ H H 0 ito 

2 3iSl/t*S. H«£fttt«cJ:0. ««««iB^»tt 

50 *i^<»bUt*Jt). ffe^CDI^, ttS^ 



7 

o . 5 5 £**£&*> c £ # 

mZVfoO. 55X0. 5 5X0. 56- 1 6. 9%<D 

?g<Dj$ o r c «*a x * )i tc*f L/ r a^x * - 

it), l(5I^/c*3CD^"CiKjO. 55X0. 55X0. 7 
5 = 2 2. 7%0DSI<D^ForC^tf*3X^>il/=?-CC^U 
t^X^J^W^fflt^, Cti£tfc«LrPZT 
Otitic 0 . 3 4gg 

r*>0, fi^JBOftlf*- Kr»6. 5%, JZtftfMU* 

l\, S/c % -*^B»;^AOQiBttft5 0 0 0t* 
0, PZTO1500-2 500 itkKlt^SO^ 

«>, PZTiJt«L"C*#C»?S*JBi*3W»6tiS. 
[0 03 0 ] BEWR^*«ir»te»««W*>l»r , 3tH 

Lft^m-s imnm* m * r «£-r a m^x * 

^CcWbrHDfcax*^*!^-*-*. U*»Utt36« 

«2©M»«c«cS. W*tf> <®tE# 
nJtfirfcS. -77. »«S**sH0tt< 0{citt< % item 

[0 03 1]H6CC, 2V3ft<D*«IRtttC*«-rSI»© 

«*«S^«Mfe&n 7%. QltWS 0 0"C*0, PZTCD 
ia^CC«^«^^^r^6. 5%, Qff*S2 5 0 4> 

<D*S^lCti?cS#!J*#8 5%, PZT <Dm& (tCtel 0% 

*/c, COH^eflSi^tc, 2V3R03KWBRCC 
*tLTtt»JJHSitt«E3&ifi 1 0 V £ft£<fc 5 tC^S^S 



(5) #HW9- 1 8 2 46 5 

8 

'j*g£<**i* 0 

[0 0 3 2 ] $ fittJt*ffl^fc»*«Btefel>T 

[0 0 3 3 ] fcte, JgttK"tCfl3K8(D^{44#x^fe26<0 
IHHl»tt. ±fB©|g|K«*ffll»yt fcOCCRS 3 tittle C 

£ttfc%5A,r*a. »«Baia)a»>j-«c»b-ca*x 
T% ^>^-tt£rfc«fci». coji^ftKftSti, SIS 

20 [0 0 3 4 ] H8CC«PZT<bx*^Ki;^«5A*tgtt 

K-i urffl^fc»6©Q«T«)«ttttft«:**ff ore* 

[0 0 3 5 ] 09ttx^Bi;^«)A8O lSiM® 
IS & C £ i c cfc o r * ^ 7 fiU T-* ffiflc "T £ P 
30 -fe^tCOHrTnT. 2&<D-*7WLV ^^Alffi8 0 1 

129 (b)<D»*S8 0 2. 1S8 0 
3*c^6ti5J:5Cc»Sj&|ni*JS*tK:fliwr**a*to* 
5. *ur*|)^»*n»K:j:or«RFl±*R»3 
tt, tOtt«rft3 0 O'CHlTiWIf 4C itcj: 
0, »B*6*ia*^3Mi«l/r^< C£CCJ:o 

r. «RR±©«d3W»^tsti*. cnccj:os*a* 

C0«CC»fift>t2 l3W»li)iSh*. 
[0 0 3 6 ] ±ietcr , l» < o*CD*Jfc«teat-3#:*« 

S£Ur«, «Atf-^-^*, AUB«. ffiK 

S. 7?#lh «*. «^*«tt£*(3[)W*8l»4a*, IC 

^>C£^CJ:0, AIB©ft*a<!f«:aaftLrl6iLr*«i6 
iBCC36«*t7^ C £*snjffir* 0 , «»<0fB»*WMly 
/cD, *4c*»«?ib*©«s«:^5tc'rsc£fcnlftBrft 

«Wffl««ft««r4c£*«r* % mttfe^ntcefcor^ 



(6) 

9 

m±x%z>. mm*>%nm&ffi®M,ic\^-c£ 
& i » Mtz^mm . a a t » rales & * «: J: r 
*wittt*«r* o r t>8i#flift*«&g©«fi&*#s«i $ 

[0037] 

7fittfr*«lSU tt&*>^ji©JIiWt©3m*S©II 
7c»»*-CE*f*»*S«l/r»BRr4C4«:j:^ri 10 

[o o 3 8 ] S6«c. mtoKe>BV&=nm$> 
<Dm7t<»ufHcf&tp?zm&x-*)\,*f m^x 

*©«*aia#<Mc.< tsj*> Qai*<tt4fc». ill 

©***W3<&9. #£HS££< £ St 20 
[0 0 3 9 ] *«flB{C*Jl»rt*. filb©SBffiK(C*g 
U S5«BtcJgH-rsJiiba3fe©*l^ 

i ft©-*? 1 ® f 1 "? A*t&AtciRte]i&2ni*.& 
m&-rz>c tic**) z-v *>iymib 

jer. isfi-c4iHj*sn-r. H^©**jiib]t*s^T 

-« tcttffl § hTl » -5. P Z T i Jt« c T rtS$****(4> 

^< ©nms^?f^c<h^w*s„ 

[0 04 0] C©Jr^«c. *^(cj;^-c. £i l"C/h 
SB • »»«»caLtejB3»JpOJE««E»«l*«r3e3B-r 
St C©Emife^g^ffl^rf5IB#-c4>f5] 

tc^E t LT«»/fllf«B4Jlfflt 5Ci «s Dili £ a 

5.. 

[0 1 ] *«M©-^W«4ffi«tt*JBl»fc!6*fcS 

[02 ] a i tc^-r^^g©ig«63s©iiiBs«^4*-r 

KBB0-C&S. 

[03 ] 0 1 iCTK-fmtbXrZm^tc&mtiSZTjkT&m 



<ftffl¥ 9-182465 
10 

0T*S. 

[04] H3Kmr«ttJt*SiE»«JBfiS-r4^nis^ 
[05] ~*7mV3-V<U<D®&Ymct5VZ,*y hft 

tt&<&m$L<m{t*m-?mx-»>z>. 

[06] 0 3tc^-r^«s?g(cj:oT5tm-r^^©5tm 

s. 

[07] H3K^BE«*«*«*fcJ^Jt*flI(,»;fc» 

[08] H3CC5Vi-E*#ap*fl|iK.fc»ft>t-*fflt>te» 
m^HfC*jl,»-C P Z T y ? 0 A©x*;t/*-» 

[09] H3K5*-J-gttfr4B»8^fcJ:»)refifrrS:/ 
n-fe;*0-c&S. 

[f?#©lft?8] 
2 ^ffillgS 

4 gmiHiss 

6 iaasp 

i o m^mm+mm 

1 3 03Eli 

1 5 <prm 
1 7 ijAmmm 

19 #A 

2 o ftmrnm 

2 1 JfUfrJt 

2 2 E«#S5 
2 3 

2 4 3[J$4ft 

2 5 5t«©SD 

27 mmm 

3 0 2 
3 04 

3 0 5,3 06 y - F» 
3 0 7,3 08 S@ 

3 10, 311 #®;£|S] 

3 1 2 ±gcse 
3 i 3 T^mm 

40 1 -tTl'J^Alf 

4 0 2, 40 3 #^J5$sJI 
4 0 4, 4 0 5 #@>5fS] 

801. 802. 803 ~*7m<) ?^AS*g 



!&Ki¥9 - 1 8 2 4 6 5 



mi ) 




0 30 60 90 120 150 180 



C8) 



«pM¥9- 1 8 2 4 6 5 



im4] [138] 




1 ov 



(9) 



9-182465 



[H9] 



'801 



(a) 



( b) 



(c) 



/ 



802 



/ 



803 
80E 



803 



